Background. Pain perception is highly subjective, and effective pain management can be challenging in the elderly. We aimed to identify a set of practical measures that could be used to assess pain in elderly patients with or without cognitive impairment, as the first step towards effectively managing their pain.
INTRODUCTION
Pain has been referred to as 'the fifth vital sign', but pain perception is highly subjective. Self-reporting is widely acknowledged as the most reliable gauge of an individual's pain, and is regarded as the gold standard in most populations. Because elderly patients with cognitive impairment or communication difficulties are often unable to communicate their pain experiences verbally or in sufficient detail, their pain is often not recognized, or it is not effectively treated. [1] [2] [3] The incidence of pain increases more than two-fold after the age of 60 years, and thereafter pain frequency increases every 10 years. 1 Studies have shown that 25%-50% of community-dwelling elderly adults suffer from pain. 1, 4 In many cases, effective pain management in the elderly can be complicated due to difficulty in determining whether their pain is acute or chronic. Studies indicate that elderly hospitalized patients who are asked about pain are far less likely than younger patients to report it, and thus they are less likely to receive analgesic treatment, or receive lower doses of analgesics. 5, 6 Pain is directly associated with suffering, and it is related to the deterioration of many conditions including impaired mobility, decreased physical function, sleep disturbance and depression, as well as increased health utilization costs and decreased socialization. Pain is often overlooked and frequently undertreated, particularly in elderly patients with cognitive impairment. 7, 8 Unrelieved pain reduces a patient's quality of life, as it isolates individuals from social stimulation, which further amplifies the functional and emotional losses directly resulting from the untreated pain. 4 We aimed to determine a set of practical skills to assess pain in elderly patients with or without cognitive impairment, as the first step towards effective management of their pain.
METHODS
We adhered to the PRISMA guidelines 9, 10 for conducting systematic reviews for this review. The primary review questions were: 
Study selection and data extraction
Two reviewers (YSK, JM) independently assessed the titles and abstracts, and the full-texts of potentially relevant articles were obtained. The inclusion criteria were then independently applied to full-text articles by each of the reviewers. Disagreements were resolved by consensus or consultation with a third reviewer (YSM).
Quality of included reviews
The Quality Assessment Tool for Studies with Diverse Designs 11 was used to assess study quality. Studies were assessed against the 16 criteria (Table I) . Publications were scored against each criterion on a 4-point scale (0-3) to determine the quality of each publication and the overall body of evidence.
RESULTS

Article selection
After removing duplications, 11 285 records were identified. After screening titles and abstracts, it was determined that 11 052 were on the wrong topic, 42 were the wrong type of publication, and the full-text versions of 88 articles were not available. Thus, we obtained the full text of 103 articles for further analysis. After identifying and removing a further 2 duplications and 60 articles of the wrong publication type, 41 publications remained that fulfilled the eligibility criteria (Fig. 1) .
Assessment of pain in the elderly
Self-reporting is the gold standard method for identifying pain. In patients with dementia who were not able to self-report pain, observing their behaviour in an effort to identify indicators of pain can be useful for pain assessment. However, general behaviour representing discomfort does not necessarily reflect the degree of pain, and it could be interpreted as being derived from another physiological cause or psychological distress in some cases. Therefore, it is useful for medical personnel to be aware of the usual behaviour of patients, and changes in these when the patients have discomfort, when distinguishing symptoms.
12,13
The American Geriatrics Society (AGS) has reported six categories of pain behaviours in its Persistent Pain Guidelines: facial expressions, verbalizations/vocalizations, body language, changes in activity patterns or routines, mental status changes and changes in interpersonal interactions. 
Self-reported pain intensity
Self-reporting by a patient is the most accurate and reliable measure of pain intensity, and this holds true for patients of all ages. The Numeric Rating Scale (NRS), Visual Analogue Scale (VAS), Face Pain Scale (FPS), and Verbal Descriptor Scale (VDS) have proven valid and are acceptable for use in the elderly. Some of these tools can be used in patients who have mild to moderate cognitive impairment. 1, 4, 14 The NRS 15, 16 requires the patient to rate their pain from 0 to 10, with 0 representing no pain and 10 representing extreme pain intensity. While the individual items of the NRS can be presented vertically or horizontally, a vertical presentation may make it easier and is often preferred by older people. The VAS 15, 17 consists of a 10-cm line, with the left-hand side labelled 'no pain' and the right-hand side labelled 'most intense pain'. Although the VAS is acceptable for use in the elderly with regard to the psychomotor skills required to complete it, it has a higher failure rate than other less abstract tools.
The FPS 15, 16 consists of a series of progressively distressed facial expressions, and it was made for use in children. The patient chooses the face representing the severity or intensity of their current pain. Psychometric evaluation of the FPS suggest that it is a reliable and valid alternative for assessing pain intensity in the cognitively intact, and in elderly patients with mild to moderate cognitive impairment. The FPS is amenable to use in elderly patients with limited education, low literacy levels or dyslexia. However, focused psychometric evaluation of its use by the elderly is needed.
The VDS 16 is composed of a series of phrases representing different levels of pain intensity (e.g. no pain, mild pain, moderate pain, severe pain, extreme pain and the most intense pain). It has good reliability and validity in the elderly. was developed in Australia to measure the severity of pain in individuals with late-stage dementia. It is reportedly efficient, effective and can be used by a variety of caregivers. The aim of the tool is to measure acute pain, chronic pain and combined acute and chronic pain. It contains six itemsvocalization, facial expression, behavioural change, change in body language, physiological change and physical change. Each item is rated on a 4-point scale (0-3). Individual item scores are added to reach a total score range of 0 to 18. The interpretation is as follows: 0-2 no pain; 3-7 mild pain; 8-13 moderate pain; >14 severe pain. The tool has been tested in a long-term care setting by registered nurses and facility staff, and it could be completed within 1 minute. The scale was considered moderately valid, based on correlations between the total scores yielded by it and a nurse's global pain assessment. Internal consistency ranged from 0.74 to 0.81, and intra-class correlation coefficients ranged from 0.44 to 0.63. However, test-retest reliability was not reported. The tool involves at least one cue from each of the six pain behaviour categories in the AGS Persistent Pain Guidelines: facial expressions, verbalizations/vocalizations, body language, changes in activity patterns or routines, mental status changes and changes in interpersonal interactions.
The Doloplus-2 [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] is a behavioural scale for evaluating pain in the elderly. It contains five somatic items (somatic complaints, protective body posture adopted at rest, protection of sore areas, expression and sleep pattern), two psychomotor items (washing and/or dressing, and mobility) and three psychosocial items (communication, social life and behaviour problems). Each item is scored 0-3, resulting in an overall score of 0-30. Five points is the threshold for pain. The tool was tested in acute care, long-term care and in the clinic by a registered nurse, and could be completed in 6-12 minutes. It demonstrated convergent and predictive validity, its internal consistency ranged from 0.58 to 0.82, and the intra-class correlation coefficient was 0.96. The tool uses five of six pain behaviour categories in the AGS Persistent Pain Guidelines ('mental status changes' is not used).
The PAINAD Scale 6, 8, 25, [32] [33] [34] [35] [36] [37] [38] [39] [40] was designed to be a clinically relevant and easy-to-use pain assessment tool for patients with advanced dementia. The tool is an adaptation of DS-DAT and FLACC. It has five items (breathing, negative vocalization, facial expression, body language and consolability) with three response modalities scored 0-2, with a total score of 0-10. Total score interpretation was not reported in any of the studies assessed. The tool was tested in acute care, long-term care and community settings by a registered nurse, an auxiliary nurse and a caregiver. Before applying the scale, an observation period of 2-5 minutes is required. The test has moderate validity, internal consistency ranges from 0.69 to 0.85, its intra-class correlation coefficient was 0.80, inter-rater reliability ranged from 0.75 to 0.97, and testretest reliability from 0.88 to 0.90. The tool includes only three of the six pain behaviour categories in the AGS Persistent Pain Guidelines (facial expressions, verbalizations/vocalizations, and body language).
The PACSLAC 21, 28, 35, 38, [41] [42] [43] [44] [45] [46] is a caregiver-administered pain evaluation checklist incorporating direct observation and caregiver information for assessment of pain in elderly patients who are not able to communicate well. The checklist contains four subscales and a total of 60 items: facial expressions (13 items), activity/body movements (20 items), social/personality/mood indicators (12 items), and physiological indicators/eating and sleeping changes/ vocal behaviours (15 items). Each item is scored as either present or absent. Subscale scores are added to give a total score range of 0-60. However, no interpretation of the total score is available at present.
The tool was tested in long-term care and community dwellings by a registered nurse, a special care aid, and facility staff, and could be completed in less than 5 minutes. It had moderate validity, internal consistency of 0.80-0.92, intra-class correlation coefficients of 0.89-0.96 and inter-rater reliability of 0.86. The tool is comprehensive and includes all six pain behaviour categories in the AGS Persistent Pain Guidelines. is a behavioural observation scale for those who are unable to speak and have severe cognitive impairment. It is a modification of the University of Alabama Birmingham Pain Behavior Scale (UAB PBS), developed to measure chronic pain, from which some items have been removed and others have been redefined. Scoring includes observing patients while they are at rest and while they are moving. An item is scored as '1' if the behaviour is observed during activity or rest, and as '0' if the behaviour is not observed, and the total score is 0-6. After adding up the two scores (for movement and rest) the interpretation is as follows: 1-2 mild pain; 3-4 moderate; and 5-6 severe. The tool has been tested in acute care, long-term care and communitydwellings by a registered nurse and an auxiliary nurse. Completion time has not been reported. The scale has moderate validity, internal consistency of 0.54, inter-rater reliability from 0.63 to 0.82 and test-retest reliability of 0.43-0.66. The tool includes three of the six pain behaviour categories in the AGS Persistent Pain Guidelines-facial expressions, verbalizations/vocalizations and body language. PADE 46, 51, 52 is a tool for evaluation of pain in individuals with advanced dementia, developed to help caregivers assess patient behaviour that may suggest pain. The tool has three parts and 24 items. The 'physical' component involves observable facial expression, breathing pattern and posture. The 'global' component includes proxy evaluation of pain intensity. The 'functional assessment' involves activities of daily living: dressing, feeding oneself and transfer from a wheelchair to bed. The items are rated via several different scoring methods. Items 1-12, 14 and 22-24 are rated using a Likert scale using a 1-4 score based on equally spaced divisions on a line. Items 13 and 15-21 are multiple-choice questions, with scores ranging from 1 to 4. Total score interpretation was not reported in any of the studies assessed. The tool was tested in long-term care by a registered nurse, an auxiliary nurse and a caregiver, and requires 5-10 minutes to complete. It has good validity, internal consistency ranged from 0.54 to 0.96 and intraclass correlation coefficients ranged from 0.81 to 0.96. The tool uses five of the six pain behaviour categories in the AGS Persistent Pain Guidelines-facial expressions, body movements, verbalizations/vocalizations, changes in activity patterns or routines, and interpersonal interactions. CPAT 53, 54 has been used to measure pain in cognitively impaired inmates of nursing homes, and incorporates indicators of pain or no pain in five categories-facial expression, behaviour, mood, body language and activity level. Pain indicators are scored as 1 and no pain is scored as 0, with a maximum possible score of 5. For a score of 1 or more, evaluation was undertaken and the direct care provider was instructed to indicate the type of action taken. Total score interpretation was not reported in any of the studies assessed. The tool was tested in long-term care by a certified nursing assistant but the completion time was not reported. It had moderate validity, internal consistency of 0.72-0.84, intra-class correlation coefficients of 0.55-0.57, inter-rater reliability of 0.71 and test-retest reliability of 0.67. The tool includes three of the six pain behaviour categories in the AGS Persistent Pain Guidelines-facial expressions, body movements and changes in activity patterns or routines.
CONCLUSION
The perception of pain is highly subjective. Effective pain management can be complicated in the elderly, due to difficulty in determining whether their pain is acute or chronic. After reviewing the literature, we found a number of tools for pain assessment in the elderly with good reliability and validity. Selfreporting of pain is not confined to care facility settings. Tools that have been tested for observational pain assessment in acute care settings include the Doloplus-2, PAINAD and CNPI, and the tools that have been tested by caregivers include the PAINAD and PADE. It takes 1-12 minutes to complete observational pain assessment. Elderly patients can receive treatment in a variety of settings, including acute care, long-term care, a clinic and a community-dwelling. In addition, the pain assessor may be a caregiver or family member, pain assessment is not confined to medical staff. The development of an accurate pain assessment tool that can be administered rapidly in the elderly and is not subject to setting or caregiver limitations is needed, in order to facilitate the timely provision of medical treatment.
Obituaries
Many doctors in India practise medicine in difficult areas under trying circumstances and resist the attraction of better prospects in western countries and in the Middle East. They die without their contributions to our country being acknowledged.
The National Medical Journal of India wishes to recognize the efforts of these doctors. We invite short accounts of the life and work of a recently deceased colleague by a friend, student or relative. The account in about 500 to 1000 words should describe his or her education and training and highlight the achievements as well as disappointments. A photograph should accompany the obituary.
-Editor
